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B Physics at the Tevatron September 23, 1999

FCNCs Induced at One Loop

e In the SM, Flavor Changing Neutral Currents
(FCNCs) are forbidden at tree level. For

instance, b — s transitions can only occur

starting at one loop:
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These transitions are sensitive to heavy
physics in the loop. For instance, in the SM
b — s is dominated by the top-W loop.

=> Test of the SM.

Physics beyond the SM contributing to the
loop could give large deviations. E.g.: In
SUSY, contributions from charged scalars,

gauginos and squarks could lead to deviations

of O(1).
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e More complexity: y-penguin + Z-penguin + box
diagrams. Short distance is now determined by
(' plus 'y and ('yp, where

62

OQ 167T2 (EL,YHbL)(EfYHE)
62

O 1672

(52.7ubr) (£ 50)

Additional observables. Dilepton mass
distribution, angular distributions (e.g.
forward-backward asymmetry for leptons). More
handles to disentangle new physics. For instance:
sgn(C'7) not known from B — X,7.

Theoretically clean. Similar sources of
uncertainty as from B — X7y ( renormalization
scale and scheme dependence, initial state Fermi

motion, ...).

Theoretical prediction:

Br™ (B — X £T07) ~ (6 — 8) x 107°.
Experimental bounds:

BreP (B — X 0T07) < 5.7 x 107°.
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Exclusive vs. Inclusive Decays

e Inclusive Modes: B — X,v, B — X 10—, ...

— Theoretically cleaner. They have small
theoretical uncertainties mostly from
perturbative QCD and other controlled

approximations such as the HQET and the

OPE.

— Experimentally more challenging. Need
clean detector environment for precise

measurements.
e Exclusive Modes:B — K*vy, B — K*utu—, ...

— Large theoretical uncertainties from
hadronic form-factors. The stuff of Lattice
calculations. Symmetries and related

tricks may help in some cases.

— Cleaner experimental signals, especially at

hadron colliders.

Gustavo Burdman 4



At 90% C.L.:

o Br(B* — pfumK*) <5.2x107°
o Br(B° — ptp  K*0) < 4.0 x 1076

¢ CLEO has limits,at ~ 9 x 107°

Run Il triggers

Studying possible triggers. Current plan:

¢ one CMP with pr > 3 GeV/c
other anywhere with pr > 1.5 GeV/c

» or two anywhere with displaced (SVT) track
Food for thought (V. Wesier)

e inclusive search B — uuX, where X is:

- One or more tracks
- displaced vertex
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B — K"y

e Hadronic uncertainties large from various
form-factors. Almost all observables affected but

these large theoretical errors.
e Illope:

— Lattice calculations of weak transition matrix

elements => predictions for form-factors.

— Heavy Quark Spin Symmetry: relates the
3 s K070 form-factors to the semileptonic

form-factors in 3 — plu.

— Forward-backward asymmetry zero:
Arp(mee) has a zero in the SM. The value of
mee for which App(mee) = 0 (seems to be)

free of hadronic uncertainties.

e May be best rare I3 mode at Tevatron: Clean

signal and largest branching ratio.
Brh (B — K*07) ~ (1 -5) x 107°

e Current limits: Bre® (B — K*41(7) < 107°
from CLEO, CDF.

Gustavo Burdman 0
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* | The ratio Ry is very stable across models!

B BS V\/ *: Bauer, Stech and Wirhel, Z. Phys. €29, 637 (1985);

Stech, Phys. Lett. B354, 447 (1995).

— LCSR Ball and Braun, Phys. Rev. D55, 5561 (1997).

> MNS: Melikhov, Nikitin and Simula, Phys. Lett. 3410, 210

(1997).
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